Abstract-Metallic part would play an influential role in the case of probability of lightning strikes. An experimental study has been done to find out the effect of the presence of floating electrode on the body during thunderstorm. Although, it is clear that a small metal part on the body or in vicinity does not have effect during direct strike, the effects has been examined only in the case of side flashing. SPSS has been used to check the statistical significance of the probability. According to the result, floating electrode may shorten the gap distance of the struck point and a human body thus increasing the probability of lightning side flashing. The test has been done covered floating electrode (insulated) as well. Thus, it is recommended to either remove or isolate the metal parts during thunderstorm.
INTRODUCTION
Lightning is a natural phenomenon that occurs in all over the world and more prevalently in tropical countries like Malaysia. There are several ways that lightning may affect human beings and animals; direct strike, touch potential, step potential, side flash and upward leaders [1] [2] [3] [4] . The worst injuries among the mentioned cases are direct strikes and side flashes since the complete current of lightning would pass through the body. There are many reports of lightning accidents in which a victim was struck by either a direct strike or side flash [5] [6] [7] [8] .
Carrying a metal part on a human body during lightning has been discussed for many years. Umbrella with a metal tip, cap with a metal part and agricultural tools can be called floating metal parts. However, it is true that a small metal part would have much greater effect on increasing the probability of side flashing compared to direct strikes [2, 5, 6, 9, 10] .
Although numerous reports of accidents have been investigated [11] [12] [13] , there is no concrete document showing the effects of carrying metal objects. For example, a man has been struck while he sat on a metal chair near to a tree and a golf player got strike while he held his bat [5] . Experimental and statistical study has been done to find out how important would be to remove or at least to insulate the parts that are made from metals.
II. METHODOLOGY
A 10cm rod-rod gap has been implemented in this experiment. Two different shapes made of aluminum have been chosen as the floating electrodes. They are named Double Conical shape and Cylindrical shape. A wooden base is built to hang the floating electrode. Since, there would be a side flash between the apply voltage rod and the base, it should be built from an insulating material.
2cm, 5cm and 8cm are the chosen separation distances (d) between the tip of the high voltage rod to the middle of the floating electrodes. Table 1 shows the abbreviation of all the distances (d)with respect to each considered shape of floating electrodes. The reason of choosing these three distances is to figure out the effect of floating electrode when it is close to both end (voltage and ground rod) and in the middle. Figure1 depicts the experimental set-up with floating electrode when the distance from the voltage rod tip to the middle of [14] . First, the experiment has been done for 10cm rod-rod gap with no floating electrode. This would serve as the reference condition. Then floating electrodes have been located in the locations as specified in Table 1 . In the last step, floating electrodes are covered with a layer of thin plastic to study the effect if any, of the presence of an insulating material on the floating electrodes.
V 50% is calculated from Equation (1) [15]:
Where A is calculated from Equation (2): (2) Where is the number of events concerned at the step, is the least breakdown voltage value among the 20 shots, k is number of breakdown and is voltage step which in this experiment is 2kV.
To calculate standard deviation, Equation (3) has been used as (3) Where: SPSS software has been used to examine whether there is any statistically significant difference among the considered settings. First, the Normality test should be run and if the values are normally distributed, Paired t-Test and Independent t-Test should be done. If the data are not distributed normally, Non-Parametric test has to be done. Paired t-test is in the purpose of realizing the importance of presence and absence of floating electrode and Independent t-test is to figure out whether the differences among the values of voltage at breakdown are statistically significant at the 95% confidence interval with the change of distance d. The confidence interval was set at 95%. This means if the P-value is less than 0.05, the result is statistically significant and if it is greater than 0.05, it can be said that there is no significance among the compared data.
III. RESULTS
The results of 50% breakdown voltage, , A, K, B, S and Z which is the difference between N1 and other tests are written in Table 2 . Last column of table two shows the percentage difference of breakdown voltage in the absence of floating electrode and other tests. Table3 depicts SPSS results (P-value) for thecomparison between voltage at breakdown of 10cm rod-rod gap with no floating electrode (N1) and other tests. The third and sixth column show whether the P-value is statistically significant or not.
As it was mentioned earlier, the statistical changes of voltage at breakdown of tests in the presence of floating electrode with and without covering can be compared with each other with Independent t-test as can be seen in Table4.
IV. DISCUSSION
As it is clear from the results shown in Table 2 , is decreased significantly when a floating electrode is located in between the apply voltage rod and ground rod no matter what shape the floating electrode has. First, it can be said from the experimental result that, although, the presence of floating electrode is of an important issue, the shape and the distance of floating electrode from the apply voltage rod also play a significant role in this scenario. As the floating electrode is going away from the high voltage rod tip, the effects of it reduces; the greater the distance between the high voltage rod tip and floating electrode the greater the voltage at breakdown. The greater the voltage at breakdown means the lesser the effect of the presence of floating electrodes on breakdown 
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This means the effects of floating electrode decreases. However, the values of breakdown voltage in the presence of floating electrode with a plastic shield is still more close to the value with no floating electrode. Table 3 shows that, the differences among the values of breakdown voltage are statistically significant if the floating electrode is too close to the high voltage rod, no matter it was insulated or not. However, it depicts that there is no statistically significant changes between the values of no floating electrode with insulated floating electrode if it is further away from the high voltage tip (or closer to the ground rod). In the case of comparison between the insulated and non-insulated floating electrode at the specific distances as shown in Table 4 , it is correct to express that if the floating electrode is near to both ends of rods, the differences of results of breakdown voltage values are statistically significant. It can be concluded that, although carrying a small floating part on a human body is not an important issue in the case of direct strike, it would have a tremendous impact in the case of side flashing. As a recommendation it should be noticed that, it is safer to either remove those parts that can act as a floating metal part or to cover it with an insulating materials such as plastic since it can increase the resistivity of that metal part thus reducing the probability of side flashing. The effects of floating electrode on discharge phenomenon can also be discussed. Since, the presence of floating electrode can shorten the gap, no matter it is conductive or non-conductive (based on the results), it is useful for designers to be careful about objectives that can act as floating electrodes due to increase the level of protection.
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